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Energy system 2050: towards a carbon-neutral vision Inspire the Next

@HitaChi Energy Ol Fast facts So what?

Accelerated shift from 66

fossil-based to renewable Global electrification will
power generation be more than 50% of total

Digital and energy
platforms are needed...

energy demand
02 6 ...to manage the
Growing electrification of Electrlflc?ft.lo.n IMproves enormous power
Transportation, Industry and nergy eticiency syste_m energy
Buildings sectors 66 transition challenges:
All market sectors
converting towards increased complexity
03 electrification additional capacity
66

Sustainable energy carriers, _
complementary to direct Energy sector-coupling

electrification beneficial

for reduction of
CO, emissions
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Change Management: Through a Digital Lense

Key aspects to consider:

1.

Public

Alignment with Organizational Goals:
 This helps in defining clear objectives and outcomes.

Agility and lIteration:
« The change management process itself needs to be agile, iterative, and
incremental to keep up with the fast-paced environmental shifts.

Employee Empowerment:
« This involves providing adequate training and support.

Cultural Shift:
« Digital transformation is not just a technological shift but also
organizational architecture one.

Risk Mitigation:

« Effective change management helps in mitigating risks associated with
digital transformation, such as resistance due to Status Quo and
misalignment with organizational objectives.

© Hitachi Energy 2022. All rights reserved.

HITACHI

Inspire the Next

@ Hitachi Energy



Why: Market Complexity increasing... HITACHI
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Why: Market Complexity increasing...

O‘K.Xo
502 DECARBONIZATION 'x?f DECENTRALIZATION
(o) o

New value streams

Renewables share of

_ generation
New hedging
techniques
DER Aggregation
Regulatory uncertainty
New risk management More capital required
framework
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Number of trades

More complex
agreements

New digital
technologies

Trade Automation
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Why: Electricity Market — An Industry Shift HITACHI

Inspire the Next

Erom a VIB Electric industry of yesterday

to a Partially Regulated Competitive Regulated
WISTERS - — < |

with a focus Generation Wholesale Mkt. Distribution
on

& Trading

customers
and
competition

v Competitive v Regulated v Competitive

<

Competitive Electric Integrated Multi-state

Production Mkt. Trading & Transmission Distribution
Risk Management Network Operation

* New technologies * New risk factors + Distributed Energy * Prosumers * Smart meters
* Renewables * New markets & Resources (DER) » Blockchain, P2P » Customer choice
rules * Sub-hourly planning transaction programs
platform
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WHY: The Electricity Market — An Industry Shift

Existing regional interconnections (2018)

Morocco

Algeria

& Existing Interconnector

wmm GCCIA interconnection bus

# Interconnection Capacity in 2018, in MW

Lebanon
Palestine
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< Interconnection with high wtilization*, >50%
€ Interconnection with utilization <50%

#  Interconnection Capacity in 2035, in MW
s GCCIA interconnection bus
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Digital Connections for Reliable Energy Delivery
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7 =
. ASSET
How we PLANNING & Energy Portfolio <+ 0 AgEM MANAGEMENT
connect to  |_—_G OPERATION Management (EPM) = _L
complex . Commercial energy WFM - EAM
systems }1?‘?{& operations ¢ Utility communication
T o ¢ > Cg on MPLS/TP & existing
Network Manager Commu.nication TII SDH networks with
SUBSTATION STATIONIBUS . ——
l == Renewable
88 = Plant SCADA = o [: ]
ofolo % %o = SCAB%/CMS .
¥e System SCADA Historian 5:;2?,:;

Relay room with process
bus based protection

SUBSTATION I
_PROCESS LEVEL

Cyber security on all borders, systems level
and in the electronic devices

HV / MV Substation

Data Manager

Wireless Communications

GENERATORS, MICROGRIDS & BATTERY ENERGYISTORAGE

N — — =/ =/
=TT = =5 D@ = =T
| loe ﬂ\ ﬂ\

i Remote —= ; ; ; .

P . i Diesel Battery Energy Microgrid Wind plants
j I unit REF620 :

e i Wind plants generators Storage System  system

Unit

CCTV, SSVI, Lidar
Surveillance solutions

From field to boardroom

®
6
08308 g B
T T I_[:]_| M
PV station Consumers

Reliable power wherever & whenever it’s needed
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Asset Management Maturity Inspire the Next

V4 | Financial optimization

Gartner
1 H ‘ ' - g
Optimized, ek ¥ cost 6 | Reliability centered
predictive

Performance

« OPTIMIZE »

Health Score

5 | Predictive Replacement Priority
Risk

4 | Condition-based

3 U sage- based Asset Register
Maintenance Strategy
Scheduling

2 | Time-based
1 | Run to failure
OPERATIONAL

S 1-2 years

v

Strategic, Proactive, Integrated and
Connected
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Asset Strategy / Solution HITACHI
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— EAM

ﬁ‘ Asset Investment Planning

* Optimize Investment Alternatives

% Strategy Management

» Provides Alternative * What-If Analysis » Balance of Risk and Costs + System Risk Models (RAM=Reliability, Availability,
Maintenance Strategies Maintainability Models)

Reliability Modelling

Asset Performance Management = (e

Asset Management Work Management gg Materials Management
+ Asset Register * Resources » Parts Inventory & spares optimization
» Total Cost of Ownership * Work Orders * Purchases
» Operational Strategy (Standard Jobs) * Field Service

+ \egetation Management

bli - -
10 (guHi:gchi Energy 2022. All rights reserved. @HltaChl Energy



Pen Strokes to Key Strokes..
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SOURCES EDGE DATA SOLUTIONS

IT Sources

=

OT Sources

b

Edge Intelligence

" oovce g, 0D

Local Analytics

uthing” ch* utwin,, 'J' e
[

Data Services

Al/ML & Analytics Services
Data Integration Services

Catalog Services
Data Lake Services

PROFESSIONAL SERVICES ADVISORY DIGITAL ENTERPRISE DIGITAL MODERNIZATION DIGITAL INSIGHTS

T

EAM Solutions

Asset Performance Management
Asset & Work Management

Field Service Management
Asset Investment Planning
Image & Video Insights

il =%

Delivers actionable insights from data to generate better business outcomes
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Asset, task and team visibility ],!;'Jl%?{.'!!f
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Field Service Management -FSM

activities.

- Map view,

- Work Order details.

measurements taken.

right information to the crews.
and quality of works.

Lumada EAM.

Public

Inspire the Next
. . . . . = Tasklist(4) o +
Mobile application installed in telephones or 1 ) _ : °gim
. . . . Default Sort - © s
tablets that guide field workers on their daily e L §  12skc wor-oooo02ne g &
10:00 - 12:00, 16/03/2022 E:‘,_::E:::tmme B %;: | g
. . - e 6103/202210.00 Work Order No:WOR-00000218 . ¢‘§'§ C;S %J i
- Itinerary, how to get to site. , 58 i
:::r”nlfjrderNc--won-mucluozm ; — @ 3 & %
. 10:00 -12:00, 08/05/2022 3 % %
- Dynamic form. Step by step procedure to follow H
- Work order related documents. S e e 00 i
. . quui?mam: [mepavesi] %
- Feedback from field worker: Picture, document, B o
= Tasklist(4) On site 0 &
-
This tool optimizes the field work by providing the ey ppropate PRES Rndeitsafe toproceed?
Updated Yes, safe to proceed |+ No, there is an issue ‘B| @‘
Visual Inspection Checks @
Additionally, thanks to the steps by step 6 m o
procedures and checklists, you can ensure safety Standard Ol Test ©
o m o
) . . L. Bushing Test Results @
All of this while keeping control of the activities am o
and receiving immediate feedback of field work in Load Tap Changer DGA Lab Results ©
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Asset Performance Management — Lumada APM

This Software Solutions uses
physical models of the assets to
know their health index as well as to
provide recommendations on
maintenance activities and
prognosis of their health.

APM is designed to provide heath
and performance insights to prevent
critical asset failures while
optimizing asset lifecycle costs.
Leverage online and offline data to
drive more intelligent, risk-based
approaches to asset management.
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LFLUMADA | apm

XFM.GLD1629560 - GLD1629569

Importance

Transformer fleet status and particular asset condition plus recommended actions.

Condition Importance | Parame: ters Messages Replacement Rank
3.2 42 79 684 #3658 rranstormer
Action Plan

Active History

NEW ~ 5/9/2022

Oil quality issue detected

Condition

Oil interfacial tension is below acceptable limit and acidity above acceptable limit, strongly indicating an aged oil with
polar contaminants and oxidation byproducts. This is a contaminated oil favoring accelerated aging of the
insulation and formation of sludge which will impair proper oil circulation.

Recommen dation

Bringing the oil back to acceptable conditions through processing/reclamation is highly recommended. Before
addressing the oil quality itself, take another sample to assess Furans levels in order to help determine the condition
of the solid insulation.

Recommended actions should be taken as soon as possible.

Urgency Maintenance Priority Commen ts
As Soon As Possible #4,821st out of 6,759 0 - Add
Actions

No Actions assigned
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Image Based Inspections

Image gathering

=S

v

Raw asset
images/videos

Image-Based Inspection

Image-based inspection

Image ingestion
and pre-processing

Al-based
analysis

Selective human

Asset condition
dashboard

a) Location
b) Defect type

c) Defect severity

d) Time stamp

Maintenance prioritization
Failure prediction
Failure mode prediction
Asset risk score
Remedial action

HITACHI

Inspire the Next

Potential integration

Maintenance work
order management

quality assurance

Geographic
visualization
of defects

Dashboards




Intelligent Infrastructure Monitoring HITACHI
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Remote + autonomous inspections and analytics from video, LiDAR, and thermal cameras

Perform inspections
on critical assets

Virtually maneuver through your
infrastructure

Run thermal scans

Monitor for intruders
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Conclusion : Where , What and Who ?

Gartner. .ﬁ @
4 %N
Optimized, ek ¥ cost
predictive @

Performance
« OPTIMIZE »

3 | Usage-based
2 | Time-based

1 | Run to failure
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Inspire the Next

V4 | Financial optimization

6 | Reliability centered
5 | Predictive Rep
4 | Condition-based

Health Score
Replacement Priority

Asset Register
Maintenance Strategy
Scheduling

OPERATIONAL
1-2 years
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